Purpose: To describe the methods preferred for contraception, evaluate preferences and adherence to modern contraceptive methods, and determine the factors associated with contraceptive choices among tertiary students in South East Nigeria. Methods: A questionnaire-based cross-sectional study of sexual habits, knowledge of contraceptive methods, and patterns of contraceptive choices among a pooled sample of unmarried students from the three largest tertiary educational institutions in Enugu city, Nigeria was done. Statistical analysis involved descriptive and inferential statistics at the 95% level of confidence. Results: A total of 313 unmarried students were studied (194 males; 119 females). Their mean age was 22.5±5.1 years. Over 98% of males and 85% of females made their contraceptive choices based on information from peers. Preferences for contraceptive methods among female students were 49.2% for traditional methods of contraception, 28% for modern methods, 10% for nonpharmacological agents, and 8% for off-label drugs. Adherence to modern contraceptives among female students was 35%. Among male students, the preference for the male condom was 45.2% and the adherence to condom use was 21.7%. Multivariate analysis showed that receiving information from health personnel/media/workshops (odds ratio 9.54, 95% confidence interval 3.5-26.3), health science-related course of study (odds ratio 3.5, 95% confidence interval 1.3-9.6), and previous sexual exposure prior to university admission (odds ratio 3.48, 95% confidence interval 1.5-8.0) all increased the likelihood of adherence to modern contraceptive methods. Conclusion: An overwhelming reliance on peers for contraceptive information in the context of poor knowledge of modern methods of contraception among young people could have contributed to the low preferences and adherence to modern contraceptive methods among students in tertiary educational institutions. Programs to reduce risky sexual behavior among these students may need to focus on increasing the content and adequacy of contraceptive information held by people through regular health worker-led, on-campus workshops.
Introduction
The United Nations defines young people as those aged 15-24 years. 1 Across the world, students in higher institutions of learning constitute an influential group of young people. Studies from South East Nigeria have shown that the level of sexual activity among young people in tertiary educational institutions is high, 2 and that complicated illegally induced abortion for unwanted pregnancy has increased five-fold over the previous decades with significant abortion-related mortality. 3, 4 In addition, Enugu state has one of the highest rates of human immunodeficiency virus infection among pregnant women in Nigeria. 5 Given the restrictive abortion laws in place in Nigeria, efforts at reversing the trend towards high rates of unwanted pregnancy, unsafe abortion, and human immunodeficiency virus infection among young people relies upon increasing the uptake of contraception, in particular the more effective modern methods. The World Health Organization lists modern methods of contraception as oral contraceptives, injectable contraceptives, implants, intrauterine devices, male and female condoms, male and female sterilization, lactational amenorrhea method, and emergency contraception. 6 Similarly, the World Health Organization's list of traditional contraceptive methods includes the withdrawal method and fertility awareness methods, including calendar-based methods -monitoring fertile days in the menstrual cycle, and symptom-based methods -monitoring cervical mucus and body temperature. 6 Anecdotal evidence shows that the habits of students in tertiary institutions in Nigeria significantly influence other young people in their society who tend to take social cues from undergraduate students. Any pattern of reproductive health behavior among university students could therefore have a profound effect on young people in the society generally. Meanwhile, several studies have documented risky sexual habits of Nigerian undergraduates [6] [7] [8] and have shown that some undergraduates resort to nonpharmacological agents and off-label drug use for contraception. [9] [10] [11] However, little is known about the factors that drive the trends in contraceptive preferences. Knowledge of the factors that drive contraceptive preferences and adherence of young people in tertiary institutions could be useful for programs aimed at reducing risky sexual behavior, unwanted pregnancy, and unsafe abortion. The aim of this study was to describe the methods preferred for contraception, evaluate preferences for and adherence to modern contraceptive methods, and determine the associated factors among students in tertiary educational institutions in Enugu, South East Nigeria.
Methods
This study was conducted in three tertiary educational institutions in Enugu city, namely Enugu State University of Science and Technology, Institute of Management and Technology Enugu, and the University of Nigeria Enugu Campus. Each of these schools has at least one campus in the heart of the capital city of Enugu State. There are a lot of commercial as well as social activities around the premises of these campuses. Nigerian students are drawn from all parts of Nigeria irrespective of sex, ethnicity, or religion. Students are allowed free social interaction both within and outside the school campuses and are therefore tremendously influenced by social lifestyles within the city. This was a cross-sectional study that took place between October and December 2013.
Sampling was by multi-stage sampling. The first stage involved a purposive sample of the three largest tertiary educational institutions in Enugu city. For the second stage, a hostel in each of the selected schools was chosen by simple random sampling using an enclosed bag containing the names of all the hostels in the school that are located within Enugu city. The third stage involved systematic random sampling using the list of rooms in each hostel as a sampling frame. A room number was chosen randomly using a table of random numbers. Subsequently, every second room in increasing room numbers from the random start was selected and all consenting students in each room who met the inclusion criteria were administered with questionnaires.
A semi-structured anonymous questionnaire developed for the study served as the data collecting tool. Data collection lasted for 8 weeks spanning from October 15 to December 15, 2013. Trained research assistants assisted with the distribution of the questionnaires. Given the confidential nature of some of the questions, it was decided that students be approached in the living rooms mostly on weekends. Permission to share questionnaires was obtained from hall wardens. Respondents were asked to drop their filled questionnaires in a common place -a bag left in the hall warden's office -and the research assistants collected them each week.
Sample size was determined using the formula for sample size determination in cross-sectional studies originally described by Daniel 12 but recently highlighted by Naing et al:
where Z is the z-score for 95% confidence level, P is the assumed population prevalence, and d is the α error. Assuming a confidence level of 95%, an α error of 5%, a prevalence of sexual activity among undergraduates in Enugu of 76.4% based on a previous study in Nigeria, 2 Z=1.96, P=0.8, and d=0.05. The minimum sample size required for the study was 272.
Inclusion criteria included Nigerian citizenship, single marital status, having spent up to 1 year in a tertiary educational institution, and consent to participate in the study. Exclusion criteria included non-Nigerian citizenship, being married, and refusal to consent to the study. 6 the list of nonpharmacological agents and drugs used off-label for contraception were based on agents described in previous studies in this area. 9, 10 Adherence to contraceptive use was defined as the use of contraceptives for every sexual exposure, and was determined by the question: "How regularly did you use your preferred contraceptive method during or following sexual exposure?", with answers in a Likert-type scale, including "all the time," "some of the time," and "none of the time." All cases who answered "all the time" were deemed to have adhered to contraceptive use. This answer was related to the preferred contraceptive to determine which of the contraceptive methods the respondent adhered to. Descriptive statistics were used to obtain the prevalence of sociodemographic variables, sexual activity, preferences, and adherence to different contraceptive methods. Tests of association between sociodemographic variables, and preferences for, and adherence to the use of modern contraceptives were done using Pearson's chi-square (and Fisher's exact test where appropriate). Multivariate analysis was done to determine the variables that increased the likelihood of preference for and adherence to modern contraceptive methods. Preference for or adherence to modern contraceptive method was coded as Yes =1, while preference for or adherence to all other methods was coded as No =0. The results were expressed as adjusted odd ratios with 95% confidence limits. P0.05 was considered significant.
Ethical clearance was obtained from the Research Ethics Committee of University of Nigeria Teaching Hospital, Enugu.
Results
A total of 400 questionnaires were distributed; 349 were returned, giving a recovery rate of 87.3%. Of these, 36 students indicated that they were married and were excluded from the study. The responses of 313 unmarried students were analyzed. These included 194 males and 119 females. Their mean ± standard deviation age was 22.5±5.1 years. Table 1 shows the distribution of the sociodemographic characteristics of the respondents.
sexual activity
Approximately 85% (266/313) reported having sexual exposure since admission to school, including 172 males and 94 females; 15% (47/313) reported no sexual activity. 68.5% (182/266) of the sexually active students (125/172 males and 57/94 females) had had more than one sexual partner; approximately 7.1% had had up to five sexual partners. Twenty-five percent (67/266) of the sexually active students had coitus within 1 week preceding the interview. The sexual partners of the male students were fellow students in the same school in 12% of cases, and friends outside the school in 72% of cases. For female students, sexual partners were fellow students in the same school in 4% of cases, and males outside the school in 94% of cases. 
Knowledge and preferences for contraception
Approximately 34% (91/266) of sexually active students could correctly describe when and how any two modern methods of contraception were used compared to 1.3% (6/47) of sexually inactive students. The difference in the proportions of sexually active and sexually inactive students who had correct knowledge of modern contraceptive methods was statistically significant (P,0.001). Similarly, a higher proportion of male students compared to females were able to correctly describe two modern methods of contraception (39% versus 25%; P=0.03). Approximately 45% of female students could correctly describe two traditional methods of contraception (42/94). Table 2 summarizes the reported sources of information that influenced the contraceptive choices of students. Over 98% of males and 85% of females reported peers (friends and sexual partners) as the main sources of their knowledge of contraceptive methods.
The sexual partners of the female students chose the type of contraceptives used by them in about 33.4% of cases, whereas approximately 52% of sexually active females made the decision themselves. Of the 45.2% of sexually active males who used condoms, the decision to use the condom was made independently in 21.2% of cases and due to insistence by female partners in 24.0%. Table 3 summarizes the types of contraception preferred by students. Among male students, the preference for condom use was 45.2% (77/172). Male students who did not use condoms preferred their partners to use some form of contraception. Most female students preferred traditional contraceptive methods such as fertility awareness methods (49%), whereas 28% preferred modern (artificial) contraceptive methods. Preferences for traditional methods of contraception were driven by advice from friends and relations in 77%, and the fear of perceived complications of modern (artificial) methods in 23.5%. The main reasons for the preference for nonpharmacological agents and off-label drug use were advice from friends and the cheap cost of agents. A significantly higher proportion of sexually active male students preferred modern contraceptives compared to females (45.2% versus 28%; P=0.01).
Adherence to modern contraceptive methods
Of the 26 female students who used modern contraceptive methods, about 35% (9/26) reported adherence to 
03).
Reasons for adherence included opinions such as "modern contraceptives were more effective in preventing pregnancy" (98%), "modern contraceptives were more effective in preventing infections" (72%), "their side effects could be tolerated" (35.3%), and some modern methods were female controlled (5.9%). About 34.1% of sexually active female students wanted to continue using modern contraceptives while 57% (15/26) did not want to continue using them. Among these, the majority wanted to stop using them because they felt "they could cause infertility in future" (35%), "they could cause cancer" (31%), and "they were not readily available" (29.6%). Other reasons were that "they might make them fat" (18.5%), "they made them feel that they were promiscuous" (18.5%), and "they were costly" (14.8%).
Factors associated with preference for and adherence to the use of modern contraceptives Table 4 shows the results of bivariate analysis to determine the association of sociodemographic variables with preference for modern contraceptive methods. Age group, Christian denomination, course of study, year of study, predominant source of contraceptive information, and previous sexual exposure prior to admission to tertiary educational constitution were significantly associated with a preference for contraceptive methods (P,0.01 for all variables). However, tribe was not associated with a preference for modern contraceptive methods. Table 5 shows the results of bivariate analysis to determine the association of sociodemographic characteristics with adherence to modern contraceptive methods. Age group, Christian denomination, course of study, predominant source of contraceptive information, and previous sexual exposure prior to admission to tertiary educational constitution were significantly associated with adherence to modern contraceptive methods. Conversely, tribe and year of study were not significantly associated with adherence to the use of modern contraceptive methods. Table 6 summarizes the results of logistic regression to determine which of the student characteristics predicted preferences for and adherence to modern contraceptives. Only those variables found to be significantly associated with preferences for and adherence to modern contraceptives in the bivariate analysis were included in the logistic regression analysis. The results showed that receiving information from health personnel, media, or workshops (odds ratio 9.54, 95% confidence interval 3.5-26.3), health science-related course of study (odds ratio 3.5, 95% confidence interval 1.3-9.6), and previous sexual exposure prior to university admission (odds ratio 3.48, 95% confidence interval 1.5-8.0) all increased the likelihood of adherence to modern contraceptives, while age group, year of study, and Christian denomination had no significant predictive effect.
Discussion
This study evaluated contraceptive preferences and adherence among unmarried sexually active students of tertiary educational institutions in a city in South East Nigeria. In particular, the study focused on preferences for and adherence to modern contraceptives, which are generally more reliable than traditional methods and some of which can prevent pregnancy as well as sexually transmitted infections. This study showed a high level of sexual activity among both male and female students. This finding agrees with the results of previous studies in Nigeria which have documented rates of sexual activity among students of tertiary educational institutions ranging from 50%-86%. 2, 7, 8, 11, 14 The level of sexual activity in this study is, however, specific to unmarried students unlike some previous studies which made no distinction between married and unmarried students. 2, 7, 8, 10, 15, 16 The high level of sexual activity makes this group of students a suitable sample to study contraceptive use.
It is expected that contraceptive use or uptake would depend on the knowledge of available methods and the willingness to use them. Accurate knowledge of use -different from mere awareness of the names of methods -should permit appropriate use of methods. When students were asked to describe how they would use any two methods of contraception, their answers showed a low level of knowledge and understanding of the use modern (artificial) methods. A similar finding has also been documented in previous studies, most of which evaluated knowledge of the timing for the use of emergency contraception among university students. In this study, approximately 34% could correctly describe two modern methods of contraception; however, Aziken et al in Benin, Nigeria found that only 18% of female students understood correctly how to use emergency contraception. 
Characteristic
Preference for modern contraceptive methods (n=266) Eke in Uli, Anambra state, Nigeria. 10 All these suggest that the understanding of how to use contraceptives may lag behind mere awareness of the names of methods of contraception among students of tertiary educational institutions in Nigeria. It is arguable that a low level of knowledge -as was found in this study -could have contributed to the low preferences for modern contraceptive methods.
An important finding that may be related to the low level of knowledge of contraceptive methods is the quality of contraceptive information that might have been available to students. This study found that an overwhelming proportion of students obtained the information that enabled them to make choices about contraception from peers. This is similar to the findings of studies in other parts of Nigeria. For instance, in the study by Ezebialu and Eke, 51% of students obtained contraceptive information from friends, whereas in the study by Abiodun and Balogun in Ilorin, approximately 74% obtained contraceptive information from friends. 7, 10 It would appear, therefore, that contraceptive information among students in tertiary institutions of learning in Nigeria is largely peer-driven. With an apparent low level of knowledge of contraceptives among young people, a high dependency on peer information by young people could result in the poor uptake of modern methods of contraception or the use of nonpharmacological agents or offlabel drug use with unproven contraceptive efficacy.
To obtain optimal effectiveness from modern contraceptives, consistent and correct use of contraceptives is necessary. Adherence -as defined by this study -approximates consistent contraceptive use. This study found that similar to the level of preference for modern contraceptives, the level of adherence was also low. In addition, a substantial proportion of current users stated that they intended to discontinue use of modern methods due to the fear of perceived complications. Surprisingly, the most feared perceived complications stated by students -infertility and cancer -are not recognized as direct complications of modern contraceptives. Again, this points to the inaccuracy of contraceptive information available to students. To overcome the problems of inaccurate and deficient contraceptive information held by students, actively exposing students to adequate and correct information would be a practical solution.
Of the factors that were associated with preferences for and adherence to modern contraceptives, only three could predict the adherence of students to modern contraceptives: sourcing information from formal sources such as health workers, media, and workshops, previous sexual exposure prior to admission to a tertiary educational institution, and participating in health sciences. Both formal sources of contraceptive information and a health science-related course of study probably most likely operate through increasing the likelihood of exposure to scientific and correct information about modern contraceptives. This would be expected to foster understanding of the importance of modern contraception, and therefore facilitate their consistent use. Prior sexual exposure could have made it possible for affected students to appreciate the drawbacks in either failing to adhere to modern contraceptives or in resorting to unproven methods like use of nonpharmacological agents for contraception. The strengths of this study include its community-based design and the inclusion of only unmarried on-campus students, which ensured that the true scenario of life in the institutions' campuses could be captured by the study. The drawbacks include the small number of sampled students in relation to the population of on-campus students in the three schools, and the reliance on self-reports by students, which has the potential for falsified or exaggerated responses. The authors attempted to overcome the problem of sample size versus on-campus student population by estimating the minimum number of students that needed to be sampled to obtain a sexual activity level of over 75% as reported in a previous study in this area. 2 Despite these drawbacks, it can be concluded that there was a low level of knowledge of modern contraceptives among the students sampled. This most likely reflects a low level of knowledge of modern contraceptives among young people in the general population. There was also an overwhelming reliance of students on their peers for contraceptive information. In the context where accurate knowledge of contraceptive information was lacking among young people, reliance on peers for contraceptive information and advice would most likely result in misinformation, which could have been reflected by the low preferences for modern contraceptives, and recourse to nonpharmacological agents and off-label drug use for contraception. It is recommend that programs aimed at stemming the tides of unwanted pregnancy, illegal abortion, and sexually transmitted infections among young people in tertiary educational institutions must focus on increasing the content and adequacy of correct and accurate contraceptive information among them. Health worker-led, student-organized workshops or social forums would be good avenues to reach a large segment of students with accurate and adequate contraceptive information.
Disclosure
The authors report no conflicts of interest in this work.
